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in the automatic transmission, rt is necessary to control hydraulic pressure in the 
oil passages finely and exacts in order to reduce shift shock. It is desirable to 
increase the diameter of the oil passages communicated to the clutches, the 
brakes: and the valves and to shorten of the length thereof. However, it is not 
able to adopt this measure in restricted space. In some cases, fine and long oil 
passages are adopted and thereby the delay in response or hydraulic pressure 
vibration are caused. 

In order to avoid the delay in response or the hydraulic pressure vibration, it is 
desired that the oil passage from a control valve to the clutches, the brakes and 
the valves is shortened and that the diameter of the oil passage in a valve body 
is Increased. Therefore, afirst regulator and asecond regulator (pressure control 
mechanism) are provided on the oil pump and the diameter of the oil passage in 
a vake body is Increased. Further, the control valve is disposed at a position 
where the regulator is disposed and the oil passages from the clutches, the 
brakes and the valves to the control valve is shortened. 
When the oil pump is driven at high speed, excess oil by the regulators is 
returned Id an oil port fbmied on the oil pump and communicated to the oil pan. 
This structure is disclosed, Ibr example. In "PRINCIPLES OF OPERATION" 
1000/2000/2400 Series on highway transmission T03065EN-. (USA). General 
Motors corp., March 1999. foldout 15-16. Referring to Fig. 4. this struOure Is 
described as follows. 

Fig. 4 shows a side face of a pump body 101 of prior oil pump. The pump body 
101 includes an oil port 102 communicated to the oil pan. a first oil passage 103. 
an oil suction port 104. an oil discharge port 105 which supplies the pressurized 
oil in the oil chamber to various parts, a second oil passage 106 which .s 
communicated to the first regulator and which returns the excess oil to the first oil 
passage 103 and a third oil passage 107 which is communicated to the second 
regulator and which returns the excess oil to the first oil passage 103. The 
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numeral 108 shows the pump drive hub and the numeral 109 shows an oil 
recover passage. 

The oil from the oil pan flows into the first oil passage 1 03 along a flow shown by 
A and the oil in the second oil passage 106 from the first regulator flows into the 
first oil passage 103 along a flow shown by B. Further, the oil in the third oil 
passage 107 from the second regulator flows into the first oil passa&e 103 along 
a flow shown by C. Namely, the excess oil from the regulators is not returned to 
the oil pan directly and is merged to the oil flow A. 

In Fig. 4, the oil flow A heads toward the first oil passage 1 03. The oil flows B and 
C include downward components and ram the oil flow A from the side. Thereby, 
turbulent flow generates by three oil flows A, B and C and the limit of the 
cavitation is decreased. As a result, abnomial noise is generated at high speed 
rotation ofthe oil pump. 

IMMARY OF THE INVENTION 
It is. therefore, an object of the present invention to overcome the above 

drawback. 

In order to achieve the foregoing object, the present invention provides an oil 
pump for automatic transmission which includes a pump body having a pump 
chamber, a pump cover disposed so as to oppose to the pump body, an Inner 
rotor dteposed In the pump chamber and driven by a driving force from a torque 
converter and an outer rotor meshed with the Inner rotor, wherein the pump body 
includes, a pump suction port, a pump discharge port, a first oil passage for 
supplying oil from a oil pan to the pump suction port, a second oil passage for 
returning excess oil of a first regulator to the first oil passage and a third oil 
passage having an outlet port for retuning excess oil of a second regulator to the 
pump suction port. 
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RRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present invention 
will be more apparent and more readily appreciated from the following detailed 
description of a preferred exemplary embodiment of the present invention, taken 
in connection with the accompanying drawings, in which; 
Fig.1 shows a front view of a pump body of an embodiment of an oil pump in 
accordance with the present invention; 

Rg. 2 shows a front view of a pump plate of an embodiment of an oil pump in 
accordance with the present Invention; 

Fig. 3 shows a cross sectional view of an embodiment of an oil pump in 

accordance with the present invention; and 

Rg. 4 shows a front view a pump body of a prior oil pump. 

DETAILED DESCRIFTION OF THE PRESENT INVENTION 
Referring to Rg. 3, an oil pump for an automatic transmission 1 includes a drive 
gear (inner rotor) 3 which is disposed in a pump chamber 5 formed at a side 
surface of a pump body 2 and a driven gear (outer rotor) 4 which is disposed so 
as to mesh with the drive gear 3 and whose axial center is eccentric with respect 
to the axial center of the drive gear 3. The number of teeth of the driven gear 4 is 
not the siame as that of the drive gear 3. 

The pump chamber 5 is defined by a pump plate 8 which Is disposed on a side 
surface of a pump cover 7. A slator shaft 6 is pressed into the Inner 
circumference of the pump cover 7. The pump cover 7 is fixed to the pump body 
2 with the pump plate 8 by a bolt 9. 

On mating faces between the pump body2 and the pump plate 8 and between 
the pump plate 8 and the pump cover 7, many oil passages are formed in the 
usual manner. These oil passages are communicated to clutches, bral<es and 
various types of valves. The numeral 1 0 shows a pressure regulator valve which 
is supported on the pump cover 7. In the stator shaft 6, an output shaft 1 1 from a 
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torque converter 30 is rotatably disposed. 

The drive gear 3 is connected to a pump drive hub 12 which is connected to a 
pump impeller of the torque converter 30. A cylindrical portion 13 of the pump 
drive hub 1 2 extends between a boss portion of the pump body,2 and the stator 
shaft 6 and is supported by a bush 26 which is disposed on the inner 
circumference of the pump body 2. Two parallel faces portion is formed on a top 
end of the cylindrical portion 13 and is engaged with projection of the inner 
circumference of the drive gear 3. Thereby, the rotation of the pump drive hub 12 
is transmitted to the drive gear 3 directly and the drive gear 3 is rotated with the 
pump drive hub 12. 

The rotation of the drive gear 3 rotates the driven gear 4 and oil filled between 
the gears 3. 4 is pressurized by the difference of the number of rotation between 
the gears 3, 4. The oil supplied from a suction port 15 into the pump chamber 5 
is pressurized and is discharged from a discharge port to outside. The suction 
port 15 communicates to a first oil passage 17 defined by the pump body 2 and 
the pump cover 7 and the first oil passage 17 is communicated to an oil pan 31 . 
In Fig. 1 . the suction port 1 5 and the discharge port 16 which are formed on the 
pump body 2 are shown. An opening portion 19 Is communicated to the oil pan 

31 . In Rg. 2. the suction port 15 and the discharge port 16 which are formed on 
the pump plate 8 are shown. An opening portion 1 8 is communicated to the first 
oil passage 17. 

In Rg. 1 . second and third oil passages 22. 23 which are connected to regulators 

32. 33 provided on the pump body 2 are shown. The second oil passage 22 
Includes an opening 22' communicating to the first regulator 32 at its one end. 
The second oil passage 22 includes an outlet 24 opened into the first oil passage 
1 7 at if s the other end. The second oil passage 22 returns the excess oil fi'om 
the first regulator 32 to the first oil passage 1 7. The third oil passage 23 includes 
an opening 25 communicating to the second regulator 33 at its one end. The 
third oil passage 23 includes an outlet 26 opened into the suction port 15 at ifs 
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the other end. The third oil passage 23 returns the excess oil from the second 
regulator 33 to the suction port 1 5. 

The second oil passage 22 has a circular arc shape and communicates to the 
first oil passage 17. On the outlet 24 of the second oil passage.22, a projecting 
portion 27 is provided in orxler to make the oil flow B in the second oil passage 
22 follow to the oil flow A In the first oil passage 17. On a part of the outlet 24 
which is opposite to the projecting portion 27, a taper surface 28 being broaden 
toward the end Is formed. The projecting portion 27 and the taper portion 28 
make the oil flow B follow to the oil flow A and avoid the collision between the oil 
flows A, B. Thereby, turbulent flow does not generate. 
The third oil passage 23 has a circular arc shape so as to surround the suction 
port 15 from outside and is elongate. The outlet 26 which is communicated to the 
suction port 1 5 is formed on the end of the outlet side of the third oil passage 23. 
The first oil passage 17 is broadened toward the suction port 15. The outlet 26 is 
communicated to a part of the broadened portion of the first oil passage 17. 
However, it is able to communicate the outlet 26 to the suction port 15 through 
an independent passage. 

The direct connection of the outlet 26 to the suction port 15 shortens the third oil 
passage 23. Thereby, especially, when the oil pump is driven at high speed, 
enough oil Is supplied to the suction port 1 5 and therefore the limit of cavitation is 
elevated. Further, according to this oil passage shape, since oil is supplied to the 
suction port 15 so as not to block the fkjw of oil In the suction port 15. it is able to 
further elevate the limit of cavitation. 

A projecting portion 29 which is the same as the projecting portion 27 is formed 
on the pump plate 8. The projecting portions 27, 29 minimalize the collision 
between the oil flow B from the second oil passage 22 and the oil flow A from the 
first oil passage 1 7 and the generation of the turtxjient flow is prevented. 
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As mentioned above, according to the present invention, it is able to elevate the 
limit of cavitation and therefore rt is able to prevent the generation of abnormal 
noise at high speed rotation of the oil pump. 
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